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(54) Contour segmentation apparatus and method based on user interaction

(57) An apparatus includes an interface unit config-
ured to provide, to a terminal, an interface supporting one
or more modes, and display, on the interface, an image
including a contour of a region of interest. The apparatus

further includes a contour modification unit configured to
modify the contour based on a mode selected by a user
from the one or more modes, and an operation performed
by the user.
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Description

1. Field

[0001] The following description relates to an appara-
tus and method for segmenting a contour of a lesion re-
gion in an image based on user interaction.

2. Description of the Related Art

[0002] In general, an accurate contour of a region of
interest (ROI) in a medical image may play an important
role in determining diagnostic results by a computer-aid-
ed diagnosis (CAD) system. That is, when an accurate
contour of an ROI, particularly, a lesion region, is ob-
tained, a corresponding feature value for the contour may
be accurately extracted. Therefore, an accurate classifi-
cation about whether a corresponding lesion is benign
or malignant may be made possible using the extracted
feature value, thereby improving the accuracy of diagno-
sis. However, since boundaries provided in a general
CAD system are not always accurate, user modification
is required. However, contour modification provided in
the general CAD system is generally performed by input-
ting a point through a mouse or a touchscreen, which is
inconvenient and time-consuming.

SUMMARY

[0003] In one general aspect, an apparatus includes
an interface unit configured to provide, to a terminal, an
interface supporting one or more modes, and display, on
the interface, an image including a contour of a region of
interest. The apparatus further includes a contour mod-
ification unit configured to modify the contour based on
a mode selected by a user from the one or more modes,
and an operation performed by the user.
[0004] In another general aspect, a method includes
providing, to a terminal, an interface supporting one or
more modes, and displaying, on the interface, an image
including a contour of a region of interest. The method
further includes modifying the contour based on a mode
selected by a user from the one or more modes, and an
operation performed by the user.
[0005] Other features and aspects will be apparent
from the following detailed description, the drawings, and
the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 is a block diagram illustrating an example of
a contour segmentation apparatus.
FIG. 2 is a diagram illustrating an example of an in-
terface of a contour segmentation apparatus.
FIGS. 3A to 3D are diagrams illustrating examples
of a partial modification mode of a contour segmen-

tation apparatus.
FIG. 4 is a diagram illustrating an example of an en-
tire modification mode of a contour segmentation ap-
paratus.
FIGS. 5A to 5B are diagrams illustrating examples
of a free modification mode of a contour segmenta-
tion apparatus.
FIG. 6 is a flowchart illustrating an example of a con-
tour segmentation method.
FIG. 7 is a detailed flowchart illustrating an example
of modifying of a contour in a contour segmentation
method.

DETAILED DESCRIPTION

[0007] The following detailed description is provided
to assist the reader in gaining a comprehensive under-
standing of the methods, apparatuses, and/or systems
described herein. However, various changes, modifica-
tions, and equivalents of the systems, apparatuses
and/or methods described herein will be apparent to one
of ordinary skill in the art. Also, descriptions of functions
and constructions that are well known to one of ordinary
skill in the art may be omitted for increased clarity and
conciseness.
[0008] Throughout the drawings and the detailed de-
scription, the same reference numerals refer to the same
elements. The drawings may not be to scale, and the
relative size, proportions, and depiction of elements in
the drawings may be exaggerated for clarity, illustration,
and convenience.
[0009] The features described herein may be embod-
ied in different forms, and are not to be construed as
being limited to the examples described herein. Rather,
the examples described herein have been provided so
that this disclosure will be thorough and complete, and
will convey the full scope of the disclosure to one of or-
dinary skill in the art.
[0010] FIG. 1 is a block diagram illustrating an example
of a contour segmentation apparatus 100. The contour
segmentation apparatus 100 may be applied to a com-
puter-aided diagnosis (CAD) system, and may provide
an interface so that a contour of a region of interest (ROI)
(e.g., a lesion region), which is extracted from a medical
image by the CAD system, may be easily and accurately
modified by a user, thereby improving an accuracy of
diagnosis. In addition, the contour segmentation appa-
ratus 100 may be applied to an image processing system
other than the CAD system, and may provide support to
enable accurate segmentation of a contour of an ROI
extracted from an image by the image processing sys-
tem. Referring to FIG. 1, the contour segmentation ap-
paratus 100 includes a contour input unit 110, an inter-
face unit 120, and a contour modification unit 130.
[0011] The contour input unit 110 receives an image,
and may receive information of a contour of an ROI ex-
tracted from the image. For example, the contour input
unit 110 may receive a medical image and information
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of a contour of an ROI extracted from the medical image
by the CAD system. In another example, the contour input
unit 110 receives an image, and may apply a contour
segmentation algorithm, such as, for example, an active
contour model, to the received image to extract a contour
of an ROI from the received image.
[0012] The interface unit 120 provides a user interac-
tive-based interface to a user terminal. For example, the
user terminal may be all hardware devices, such as a
computer, a laptop, a smartphone, a tablet personal com-
puter (PC), and/or other hardware devices known to one
of ordinary skill in the art. The interface unit 120 may
output the interface to a display unit (for example, a mon-
itor, a touch panel, and/or other display units known to
one of ordinary skill in the art) of the user terminal. The
user may readily perform a variety of operations of mod-
ifying the contour through the provided interface, and the
contour segmentation apparatus 100 may receive and
process a user input corresponding to the variety of op-
erations performed by the user. In addition, the interface
unit 120 generates a contour based on the received or
extracted contour, and superimposes the generated con-
tour on the received image to display the superimposed
contour on the interface.
[0013] FIG. 2 is a diagram illustrating an example of
an interface 20 of a contour segmentation apparatus. The
interface 20 and contour modification through the inter-
face 20 will be described with reference to FIGS. 1 and 2.
[0014] The interface unit 120 may output the interface
20 to a display unit of a user terminal 10. The interface
20 includes an image output area 23 that displays a con-
tour 25, and a contour modification mode selection area
21 that may be used by the user to select a contour mod-
ification mode, namely, an entire modification mode, a
partial modification mode, or a free modification mode.
Further, the user may perform a predetermined operation
in the image output area 23, using an input object 27,
such as, for example, a hand, fingers, a mouse, a stylus,
and/or other input objects known to one of ordinary skill
in the art, to thereby modify the contour 25.
[0015] For example, the user may modify the contour
25 by repeatedly performing a click operation several
times, performing a drag operation using the input object
27, and/or performing a panning operation in which
movement on a touch panel in a predetermined direction
is carried out. Alternatively, the user may modify the con-
tour 25 by performing a pressing operation for a prede-
termined time. These operations are merely examples
to which the examples of FIGS. 1 and 2 are not limited,
and the contour 25 may be modified through a variety of
other gestures set in advance or a multi-touch.
[0016] When the user performs a predetermined op-
eration through the input object 27 on the interface 20,
the contour modification unit 130 receives a user input
corresponding to the predetermined operation, and mod-
ifies the contour 25 based on the user input and the mode
selected by the user. For example, the contour modifica-
tion unit 130 may modify the contour 25 inward when the

user performs the predetermined operation inside the
contour 25, for example, when a point (for example, a
click point or a start point of a panning or dragging oper-
ation) where the user initially performs the operation is
present inside the contour 25. In another example, the
contour modification unit 130 may modify the contour 25
outward when the user performs the predetermined op-
eration outside the contour 25, for example, when the
point (for example, a start point of the panning or dragging
operation) where the user initially performs the operation
is present outside the contour 25. In still another example,
when the user performs a multi-operation, the contour
modification unit 130 may modify the contour 25 outward
when two fingers of the user are moved toward one an-
other while simultaneously touching the touch panel, and
may modify the contour 25 inward when the two fingers
are moved apart from one another while simultaneously
touching the touch panel.
[0017] The contour modification unit 130 may set a
threshold value of the contour segmentation algorithm to
be higher than an original threshold value to thereby re-
duce the contour 25 when the input corresponding to the
operation performed by the user is to modify the contour
25 inward. The contour modification unit 130 may set the
threshold value to be lower than the original threshold
value to thereby increase the contour 25 when the input
is to modify the contour 25 outward.
[0018] The contour modification unit 130 may adjust
the threshold value of the contour segmentation algo-
rithm based on a type of the input corresponding to the
operation performed by the user, a strength of the input,
and/or a speed of the input. The contour modification unit
130 may apply the adjusted threshold value to the contour
segmentation algorithm to modify the contour 25. For ex-
ample, when the operation performed by the user is an
operation of generating a discrete input, such as a click
operation repeated several times, a panning operation,
and/or a dragging operation, an adjustment width of the
threshold value may be relatively increased to recalculate
the contour 25, whereby it may appear that the contour
25 is discretely changed. When the operation performed
by the user is an operation of generating a continuous
input, such as a pressing operation for a predetermined
time, the adjustment width of the threshold value may be
relatively reduced to recalculate the contour 25, whereby
it may appear that the contour 25 is continuously
changed.
[0019] In another example, the adjustment width of the
threshold value may be adjusted more minutely based
on the speed of the input. For example, when a speed
of a click operation is increased while the click operation
is repeated by the user several times, the adjustment
width of the threshold value may be relatively reduced,
and when the speed of the click operation is reduced
while the click operation is repeated by the user several
times, the adjustment width of the threshold value may
be relatively increased, thereby adjusting a degree of a
change in the contour 25. In the same manner, when a
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speed of a panning operation performed by the user is
increased or reduced, the adjustment width of the thresh-
old value may be relatively increased or reduced, thereby
adjusting the degree of the change in the contour 25.
[0020] In still another example, it is possible to adjust
the degree of the change in the contour 25 by more
minutely adjusting the adjustment width of the threshold
value based on the strength of the input. For example,
when a pressure or input strength of a pressing operation
is increased while the user performs the pressing oper-
ation for a predetermined time, the adjustment width of
the threshold value may be relatively reduced so that the
contour 25 may be more continuously changed. When
the input strength of the pressing operation is reduced
while the user performs the pressing operation for a pre-
determined time, the adjustment width of the threshold
value may be relatively increased so that the contour 25
may be relatively discretely changed.
[0021] In yet another example, when a pressing oper-
ation for a predetermined time is performed by the user,
the contour modification unit 130 may set a time unit in
advance, and may change the adjustment width of the
threshold value whenever the set time unit has elapsed,
thereby adjusting the threshold value. For example, the
adjustment width of the threshold value may be reduced
whenever a pressing time has elapsed in a unit of three
seconds, so that a changed width of the contour 25 may
be reduced.
[0022] When the contour 25 is recalculated by the con-
tour modification unit 130, the interface unit 120 gener-
ates the recalculated contour 25, and displays the gen-
erated contour 25 on the interface 20. When the contour
25 is repeatedly modified by the contour modification unit
130, the interface unit 120 repeatedly displays a change
in the modified contour 25 on the interface 20, so that
the user may confirm the contour 25 changed based on
the operation the user has performed.
[0023] In this example, the interface unit 120 may dis-
play the change in the contour 25 on the interface 20 by
differentiating a type, a color, and/or a thickness of the
contour 25 from those of an original contour, so that the
user may easily confirm the change in the contour 25
with the naked eye. For example, when the original con-
tour is a black solid line, the modified contour 25 may be
displayed in a variety of combinations, such as a black
dotted line, a red solid line, and a red dotted line.
[0024] Meanwhile, the user may select a contour mod-
ification mode from the contour modification mode selec-
tion area 21 of the interface 20 that is used to modify the
contour 25. Hereinafter, contour modification modes will
be described with reference to FIGS. 3A to 5B.
[0025] FIGS. 3A to 3D are diagrams illustrating exam-
ples of a partial modification mode of the contour seg-
mentation apparatus 100. FIG. 3A is a diagram illustrat-
ing an example in which a contour 30 is modified in a
partial modification mode, and as shown in FIG. 3A, a
part or predetermined range of the contour 30 is modified.
A left side of FIG. 3A shows that the contour 30 is modified

inward by the user operating an input object 32 inside
the contour 30 on an interface, and a right side of FIG.
3A shows that the contour 30 is modified outward by the
user operating the input object 32 outside the contour 30
on the interface.
[0026] Referring to FIGS. 1 and 3B, when the user se-
lects the partial modification mode among the contour
modification modes, the contour modification unit 130
may partially modify the contour 30 by applying a contour
segmentation algorithm to the predetermined range of
the contour 30. The predetermined range may be a range
34 set in advance with respect to an initial point 33 where
the user performs an operation through the input object
32. When the range 34 is set to be increased so as to
include the entire contour 30, an entire modification mode
may be operated even though the user selects the partial
modification mode, and therefore, the contour segmen-
tation algorithm may be applied to an entire range of the
contour 30.
[0027] In addition, the user may directly set the prede-
termined range to which the contour segmentation algo-
rithm is applied, as shown in FIGS. 3C and 3D. Referring
to FIGS. 1 and 3C, the interface unit 120 outputs, on the
interface, figures 35 and 36, respectively, including re-
spective predetermined shapes (for example, a circle,
ellipse, polygon, and/or other shapes known to one of
ordinary skill in the art) designated or selected by the
user when the user selects the partial modification mode.
The user may adjust sizes of the respective figures 35
and 36, using the input object 32, whereby the predeter-
mined range of the contour 30 is set to correspond to the
figure 35 or 36.
[0028] In addition, as shown in an upper portion of FIG.
3D, the user may designate a free region 37 through the
input object 32 to modify a part of the contour 30 that
corresponds to the free region 37, whereby the prede-
termined range of the contour 30 is set to correspond to
the free region 37. In addition, as shown in a lower portion
of FIG. 3D, the user may select the predetermined range
of the contour 30 in the form of a free curved line 38,
using the input object 32, whereby the predetermined
range is set to correspond to the free curved line 38.
[0029] Referring again to FIGS. 1 and 3C to 3D, when
the user selects the partial modification mode, the inter-
face unit 120 may output, on the interface, a menu (for
example, a popup menu)) that may be used by the user
to select a method of setting a modified range of the con-
tour 30 (for example, through figures, a free region, and
a free curved line). When the user selects to a method
of setting the modified range through the figures, the in-
terface unit 120 may output, on the interface, an addi-
tional menu that may be used by the user to select any
one of a variety of figures. When the user sets the pre-
determined range to be used to modify the contour 30 to
include the entire contour 30, the entire modification
mode may be operated, and the contour segmentation
algorithm may be applied to the entire contour 30.
[0030] FIG. 4 is a diagram illustrating an example of
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an entire modification mode of the contour segmentation
apparatus 100. Referring to FIGS. 1 and 4, when a user
selects the entire modification mode among contour
modification modes of an interface, the contour modifi-
cation unit 130 adjusts a threshold value of an entire
range of a contour 40 based on an input corresponding
to an operation performed by the user to thereby apply
the contour segmentation algorithm to the entire range
and recalculate the contour 40.
[0031] In more detail, as shown in an upper portion of
FIG. 4, when the user performs a predetermined opera-
tion, such as, for example, a click operation, through an
input object 42 inside the contour 40, the contour modi-
fication unit 130 adjusts the threshold value to be higher
than an original threshold value, so that the contour 40
is modified inward, that is, in a direction in which the con-
tour 40 is reduced. Alternatively, as shown in a lower
portion of FIG. 4, when the user performs a predeter-
mined operation through the input object 42 outside the
contour 40, the contour modification unit 130 adjusts the
threshold value to be lower than the original threshold
value, so that the contour 40 is modified outward, that is,
in a direction in which the contour 40 is increased.
[0032] FIGS. 5A to 5D are diagrams illustrating exam-
ples of a free modification mode of the contour segmen-
tation apparatus 100. Referring to FIGS. 1 and 5A to 5D,
the contour segmentation apparatus 100 supports the
free modification mode so that a user may freely modify
a contour.
[0033] As shown in an upper portion of FIG. 5A, a user
directly draws a contour 51 on an interface using an input
object 52 with respect to a part to be modified in an orig-
inal contour 50. The user may partially or wholly modify
the original contour 50 in a relatively minute manner. The
contour modification unit 130 modifies the original con-
tour 50 based on an operation of the user directly drawing
the contour 51. In this manner, a finally-modified contour
53 may be displayed on the interface as shown in FIG.
5B. Meanwhile, the user may modify the contour by re-
peatedly drawing the contour several times until a user’s
desired contour is generated and displayed.
[0034] Referring to FIG. 5B, when a user draws the
contour 51 using the input object 52 so as to modify the
original contour 50 output on an image output area 61 of
an interface 60, the interface unit 120 may display, on a
predetermined area 62 of the interface 60, a part in which
the contour 51 is drawn excluding the input object 52.
This is to allow the user to confirm that the contour 51 is
accurately drawn when the contour 51 is covered by the
input object 52 and not visible to the user. The predeter-
mined area 62 may support a magnifying glass mode
that may be used by the user to magnify or reduce the
part in which the contour 51 is drawn in at least one step
(e.g., magnification or demagnification) selected by the
user, so that the user may easily confirm that the contour
51 is accurately drawn by magnifying or reducing the part
in which the contour 51 is drawn in a stepwise manner.
[0035] FIG. 6 is a flowchart illustrating an example of

a contour segmentation method, and FIG. 7 is a detailed
flowchart illustrating an example of modifying of a contour
in the contour segmentation method. Referring to FIGS.
6 and 7, the contour segmentation method may be per-
formed by the contour segmentation apparatus 100 of
FIG. 1.
[0036] In operation 610, the contour segmentation ap-
paratus 100 provides, to a user terminal, an interface
supporting one or more contour modification modes. A
user may perform a variety of operations on the interface,
using a variety of input objects, such as for example, a
hand, fingers, a mouse, a stylus, and/or other input ob-
jects known to one of ordinary skill in the art. The contour
segmentation apparatus 100 may receive and process
an input corresponding to an operation performed on the
interface by the user. The contour modification modes
may include a partial modification mode, an entire mod-
ification mode, and/or a free modification mode as shown
in FIG. 2, and each of the modes may be output on the
contour modification mode selection area 21 of the inter-
face so that the user may select any of the modes.
[0037] In operation 620, the contour segmentation ap-
paratus 100 superimposes, on an image, a contour of an
ROI extracted from the image, and displays, on the in-
terface, the superimposed image including the contour.
The contour segmentation apparatus 100 may receive
the image and/or information of the contour from a CAD
system or an image processing system, generate the
contour based on the received information, superimpose
the generated contour on the received image, and display
the superimposed contour on the interface. The contour
segmentation apparatus 100 may extract the information
of the contour from the image when only the image is
received.
[0038] In operation 630, when the user selects any of
the contour modification modes and performs a prede-
termined operation to modify the contour, the contour
segmentation apparatus 100 modifies the contour based
on a contour modification mode selected by the user from
the contour modification modes, and an input corre-
sponding to the predetermined operation performed by
the user. The modifying of the contour will be described
in more detail with reference to FIG. 7. Referring to FIG.
7, in operation 701, the contour segmentation apparatus
100 receives, from the user, the selected contour modi-
fication mode and the input corresponding to the prede-
termined operation
[0039] In operation 702, the contour segmentation ap-
paratus 100 determines whether the selected contour
modification mode is the entire modification mode, the
partial modification mode, or the free modification mode.
When the selected contour modification mode is deter-
mined to be the entire modification mode, the contour
segmentation apparatus 100 continues in operation 703.
When the selected contour modification mode is deter-
mined to be the partial modification mode, the contour
segmentation apparatus 100 continues in operation 705.
When the selected contour modification mode is deter-

7 8 



EP 2 736 016 A2

6

5

10

15

20

25

30

35

40

45

50

55

mined to be the free modification mode, the contour seg-
mentation apparatus 100 continues in operation 711.
[0040] In operation 703, the contour segmentation ap-
paratus 100 adjusts a threshold value and/or a parameter
of a contour segmentation algorithm with respect to an
entire range of the contour displayed on the interface.
The user may confirm a point (for example, a click point,
and a start point of panning and dragging operations)
where the operation is performed by the user, and deter-
mine whether to modify the contour inward or outward.
As described above in FIG. 4, when the operation is per-
formed inside the contour, the threshold value may be
set to be higher than an original threshold value to thereby
reduce the contour, and when the operation is performed
outside the contour, the threshold value may be set to
be lower than the original threshold value to thereby in-
crease the contour.
[0041] In addition, an adjustment width of the threshold
value may be adjusted to be different based on a type of
an input according to the operation performed by the us-
er, a strength of the input, and/or a speed of the input,
whereby a degree of a change in the contour may be
changed. As described above, when an operation, such
as a repetition of a click operation, a panning operation,
and/or a dragging operation, in which a discrete input is
performed, the adjustment width of the threshold value
may be increased so that the contour may be discretely
changed. On the other hand, when a continuous input,
such as a pressing operation for a predetermined time
is performed, the adjustment width of the threshold value
may be reduced so that the contour may be continuously
changed.
[0042] In operation 704, the contour segmentation ap-
paratus 100 applies the adjusted threshold value and/or
parameter to the contour segmentation algorithm to re-
calculate the entire contour.
[0043] In operation 705, the contour segmentation ap-
paratus 100 determines whether a request to set or mod-
ify a predetermined range in which the user modifies the
contour is received, i.e., whether a range modification is
requested. When the range modification is determined
to be requested, the contour segmentation apparatus
100 continues in operation 707. Otherwise, the contour
segmentation apparatus 100 continues in operation 706.
[0044] In operation 706, the contour segmentation ap-
paratus 100 defines a contour modification range as a
predetermined-size range with respect to an initial point
where the operation is performed.
[0045] In operation 707, the contour segmentation ap-
paratus 100 displays or provides, on the interface, a
menu that may be used by the user to select a variety of
modes that may be used to set the contour modification
range on the interface, i.e., range setting modes. For ex-
ample, the range setting modes may include a range set-
ting mode using figures, a range setting mode using a
free region, a range setting mode using a free curved
line, as shown in FIGS. 3B to 3D.
[0046] In operation 708, when the user sets a prede-

termined range using a selected range setting mode, the
contour segmentation apparatus 100 defines the contour
modification range as the predetermined range set di-
rectly by the user. When the predetermined-size range
or the predetermined range set by the user includes the
entire contour displayed on the interface as described
above, the entire modification mode may be operated.
[0047] In operation 709, the contour segmentation ap-
paratus 100 adjusts the threshold value and/or the pa-
rameter with respect to the defined predetermined range.
In the same manner as in the entire modification mode,
the adjustment width of the threshold value may be ad-
justed to be different based on the point where the oper-
ation is performed by the user within the defined prede-
termined range, the type of the input according to the
operation performed by the user, the strength of the input,
and/or the speed of the input, whereby the degree of the
change in the contour may be changed.
[0048] In operation 710, the contour segmentation ap-
paratus 100 applies the adjusted threshold value and/or
the parameter to the contour segmentation algorithm to
recalculate the defined predetermined range of the con-
tour.
[0049] In operation 711, when the user performs an
operation of drawing the contour on the interface, the
contour segment apparatus 100 modifies the contour
based on the input corresponding to the operation, and
displays the contour drawn by the user on the interface.
[0050] In operation 712, the contour segmentation ap-
paratus 100 determines whether magnification request
is received that allows a part in which the contour is
drawn, excluding an input object, to be displayed on a
predetermined area of the interface. When the magnifi-
cation request is determined to be received, the contour
segmentation apparatus 100 continues in operation 713.
Otherwise, the contour segmentation apparatus 100
ends the contour segmentation method.
[0051] In operation 713, the contour segmentation ap-
paratus 100 magnifies and displays the part in which the
contour is drawn on the predetermined area of the inter-
face. For example, information of the magnification may
be received from the user, and the contour may be mag-
nified and displayed to match the information.
[0052] Referring again to FIG. 6, in operation 640, the
contour segmentation apparatus 100 displays, on the in-
terface, the change in the modified contour. For example,
the change in the modified contour may be displayed by
differentiating a type, a color, and/or a thickness of the
modified contour from those of an original contour, so
that the user may easily confirm the change in the mod-
ified contour.
[0053] The various units and methods described
above may be implemented using one or more hardware
components, one or more software components, or a
combination of one or more hardware components and
one or more software components.
[0054] A hardware component may be, for example, a
physical device that physically performs one or more op-
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erations, but is not limited thereto. Examples of hardware
components include microphones, amplifiers, low-pass
filters, high-pass filters, band-pass filters, analog-to-dig-
ital converters, digital-to-analog converters, and
processing devices.
[0055] A software component may be implemented,
for example, by a processing device controlled by soft-
ware or instructions to perform one or more operations,
but is not limited thereto. A computer, controller, or other
control device may cause the processing device to run
the software or execute the instructions. One software
component may be implemented by one processing de-
vice, or two or more software components may be im-
plemented by one processing device, or one software
component may be implemented by two or more process-
ing devices, or two or more software components may
be implemented by two or more processing devices.
[0056] A processing device may be implemented using
one or more general-purpose or special-purpose com-
puters, such as, for example, a processor, a controller
and an arithmetic logic unit, a digital signal processor, a
microcomputer, a field-programmable array, a program-
mable logic unit, a microprocessor, or any other device
capable of running software or executing instructions.
The processing device may run an operating system
(OS), and may run one or more software applications
that operate under the OS. The processing device may
access, store, manipulate, process, and create data
when running the software or executing the instructions.
For simplicity, the singular term "processing device" may
be used in the description, but one of ordinary skill in the
art will appreciate that a processing device may include
multiple processing elements and multiple types of
processing elements. For example, a processing device
may include one or more processors, or one or more
processors and one or more controllers. In addition, dif-
ferent processing configurations are possible, such as
parallel processors or multi-core processors.
[0057] A processing device configured to implement a
software component to perform an operation A may in-
clude a processor programmed to run software or exe-
cute instructions to control the processor to perform op-
eration A. In addition, a processing device configured to
implement a software component to perform an operation
A, an operation B, and an operation C may include var-
ious configurations, such as, for example, a processor
configured to implement a software component to per-
form operations A, B, and C; a first processor configured
to implement a software component to perform operation
A, and a second processor configured to implement a
software component to perform operations B and C; a
first processor configured to implement a software com-
ponent to perform operations A and B, and a second
processor configured to implement a software compo-
nent to perform operation C; a first processor configured
to implement a software component to perform operation
A, a second processor configured to implement a soft-
ware component to perform operation B, and a third proc-

essor configured to implement a software component to
perform operation C; a first processor configured to im-
plement a software component to perform operations A,
B, and C, and a second processor configured to imple-
ment a software component to perform operations A, B,
and C, or any other configuration of one or more proces-
sors each implementing one or more of operations A, B,
and C. Although these examples refer to three operations
A, B, C, the number of operations that may implemented
is not limited to three, but may be any number of opera-
tions required to achieve a desired result or perform a
desired task.
[0058] Software or instructions that control a process-
ing device to implement a software component may in-
clude a computer program, a piece of code, an instruc-
tion, or some combination thereof, that independently or
collectively instructs or configures the processing device
to perform one or more desired operations. The software
or instructions may include machine code that may be
directly executed by the processing device, such as ma-
chine code produced by a compiler, and/or higher-level
code that may be executed by the processing device us-
ing an interpreter. The software or instructions and any
associated data, data files, and data structures may be
embodied permanently or temporarily in any type of ma-
chine, component, physical or virtual equipment, com-
puter storage medium or device, or a propagated signal
wave capable of providing instructions or data to or being
interpreted by the processing device. The software or
instructions and any associated data, data files, and data
structures also may be distributed over network-coupled
computer systems so that the software or instructions
and any associated data, data files, and data structures
are stored and executed in a distributed fashion. For ex-
ample, the software or instructions and any associated
data, data files, and data structures may be recorded,
stored, or fixed in one or more non-transitory computer-
readable storage media. A non-transitory computer-
readable storage medium may be any data storage de-
vice that is capable of storing the software or instructions
and any associated data, data files, and data structures
so that they can be read by a computer system or
processing device. Examples of a non-transitory compu-
ter-readable storage medium include read-only memory
(ROM), random-access memory (RAM), flash memory,
CD-ROMs, CD-Rs, CD+Rs, CD-RWs, CD+RWs, DVD-
ROMs, DVD-Rs, DVD+Rs, DVD-RWs, DVD+RWs, DVD-
RAMs, BD-ROMs, BD-Rs, BD-R LTHs, BD-REs, mag-
netic tapes, floppy disks, magneto-optical data storage
devices, optical data storage devices, hard disks, solid-
state disks, or any other non-transitory computer-reada-
ble storage medium known to one of ordinary skill in the
art.
[0059] Functional programs, codes, and code seg-
ments that implement the examples disclosed herein can
be easily constructed by a programmer skilled in the art
to which the examples pertain based on the drawings
and their corresponding descriptions as provided herein.
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[0060] As a non-exhaustive illustration only, a terminal
and a device described herein may be a mobile device,
such as a cellular phone, a personal digital assistant
(PDA), a digital camera, a portable game console, an
MP3 player, a portable/personal multimedia player
(PMP), a handheld e-book, a portable laptop PC, a global
positioning system (GPS) navigation device, a tablet, a
sensor, or a stationary device, such as a desktop PC, a
high-definition television (HDTV), a DVD player, a Blue-
ray player, a set-top box, a home appliance, or any other
device known to one of ordinary skill in the art that is
capable of wireless communication and/or network com-
munication.
[0061] While this disclosure includes specific exam-
ples, it will be apparent to one of ordinary skill in the art
that various changes in form and details may be made
in these examples without departing from the scope of
the claims. The examples described herein are to be con-
sidered in a descriptive sense only, and not for purposes
of limitation. Descriptions of features or aspects in each
example are to be considered as being applicable to sim-
ilar features or aspects in other examples. Suitable re-
sults may be achieved if the described techniques are
performed in a different order, and/or if components in a
described system, architecture, device, or circuit are
combined in a different manner and/or replaced or sup-
plemented by other components or their equivalents.
Therefore, the scope of the disclosure is defined not by
the detailed description, but by the claims.

Claims

1. A contour segmentation apparatus comprising:

an interface unit configured to
provide, to a terminal, an interface supporting
one or more modes, and
display, on the interface, an image comprising
a contour of a region of interest; and
a contour modification unit configured to modify
the contour based on a mode selected by a user
from the one or more modes, and an operation
performed by the user.

2. The contour segmentation apparatus according to
claim 1, wherein the contour modification unit is fur-
ther configured to:

modify the contour inward in response to the op-
eration being performed inside the contour; and
modify the contour outward in response to the
operation being performed outside the contour.

3. The contour segmentation apparatus according to
claim 1 or 2, wherein the contour modification unit is
further configured to:

adjust a threshold of the contour based on a type
of the operation, or a strength of the operation,
or a speed of the operation, or any combination
thereof; and
modify the contour based on the adjusted
threshold.

4. The contour segmentation apparatus according to
one of claims 1 to 3, wherein the contour modification
unit is further configured to:

increase an adjustment width of a threshold of
the contour in response to the operation being
a repetition of a click operation, or a panning
operation, or a dragging operation, or any com-
bination thereof, on the interface;
modify the contour based on the increased ad-
justment width so as to be discretely changed;
decrease the adjustment width of the threshold
in response to the operation being a pressing
operation for a predetermined time on the inter-
face; and
modify the contour based on the decreased ad-
justment width so as to be continuously
changed.

5. The contour segmentation apparatus according to
one of claims 1 to 4, wherein the interface unit is
further configured to:

display, on the interface, a change in the modi-
fied contour, and/or
wherein the interface unit is further configured
to:

differentiate a type, or a color, or a thick-
ness, or any combination thereof of the
modified contour from those of the contour.

6. The contour segmentation apparatus according to
one of claims 1 to 5, wherein the contour modification
unit is further configured to:

modify a range of the contour in response to the
mode being a partial modification mode, and/or
wherein the range is predetermined and com-
prises a predetermined size with respect to a
point where the operation starts on the interface,
or
wherein the range is set on the interface by the
user using a predetermined figure, or a free re-
gion, or a free curved line.

7. The contour segmentation apparatus according to
one of claims 1 to 6, wherein the contour modification
unit is further configured to:

modify an entirety of the contour in response to
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the mode being an entire modification mode.

8. The contour segmentation apparatus according to
one or claims 1 to 7, wherein the contour modification
unit is further configured to:

modify the contour based on the operation being
the user drawing the contour on the interface in
response to the mode being a free modification
mode, and/or
wherein the interface unit is further configured
to:

display, on the interface, a part comprising
the contour and excluding an object used
by the user to perform the operation while
the operation is performed.

9. The contour segmentation apparatus according to
claim 8, wherein the interface unit is further config-
ured to:

magnify or reduce the part in a step selected by
the user.

10. A contour segmentation method comprising:

providing, to a terminal, an interface supporting
one or more modes;
displaying, on the interface, an image compris-
ing a contour of a region of interest; and
modifying the contour based on a mode selected
by a user from the one or more modes, and an
operation performed by the user.

11. The contour segmentation method according to
claim 10 adapted to operate the contour segmenta-
tion apparatus of one of claims 1 to 9.

12. A computer-readable medium having instructions
that, when performed by a processor, cause the
processor to perform the steps of:

transmitting, by an interface unit, an interface to
a terminal, said interface comprising an image
and one or more modes, the image comprising
a contour of a region of interest, and
receiving, by the interface unit, a mode from the
terminal, said mode being selected by a user
from the one or more modes, and an operation
performed by the user; and
modifying, by a contour modification unit, the
contour based on the mode and the operation.

13. The computer-readable medium according to claim
12 further comprising instructions to cause the con-
tour modification unit, in response to the mode being
an entire modification mode, to adjust a threshold of

an entirety of the contour based on a type of the
operation, or a strength of the operation, or a speed
of the operation, or any combination thereof and to
modify the entirety of the contour based on the ad-
justed threshold.

14. The computer-readable medium according to claim
12 further comprising instructions to cause the con-
tour modification unit, in response to the mode being
a partial modification mode, to adjust a threshold of
a range of the contour based on a type of the oper-
ation, or a strength of the operation, or a speed of
the operation, or any combination thereof and to
modify the range of the contour based on the adjust-
ed threshold.

15. The computer-readable medium according to claim
12 further comprising instructions to cause the con-
tour modification unit, in response to the mode being
a free modification mode, to modify the contour
based on the operation being the user drawing the
contour on the interface, and to display, on the inter-
face, the modified contour.
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